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The purpose of this study was to determine if fmpllclt associations! 
responses (lARs) occur to Individual words presented as pairs for assoc a- 
tlvnearn ng. The occurence of lARs was determined by a YES-NO recognl- 
t on est, and TARs for words presented «lnglv for study provided a base 
line Foi all conditions, false recognitions to assumed lARs occurred, 
the Mgnltude was equivalent for words presented for st«dy «s pairs as 
for the saote words presented singly. No evidence was found that lARs 
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Ifspliclt Assoclational Respontes Produced by Words In Pairs of 

Care laced Vords 
Beacon J. Underwood and Oiarles S. Reichardc 

Abscracc 

The purpose of this study was to detenalne If lBq>Uclt assoclatlonal 
responses (lARs) occur to Individual words presented as pairs for 
associative learning. The occurrence of lARs was determined by a 
YES-NO recognition test, and lARs for words pfrsented singly for study 
provided a base line. For all conditions, faU* recognitions to 
assumed lARs occurred; the magnitude was equivalent for words presented 
for study as pairs as for the same words presented singly. No evidence 
was found that lARs occurred during the testing phase. 



Implicit A.8...1atlunal R.«p«ns.» I^-uluc-d by Words in P»<r» «l 

Unrelat«fd Words 
Benton J. Underwood and Oiarles S. Reiohardt 
Northwestern University 

The question to »hich th« pc-Bent t.xperl»«nt was add«»«ei w.. as 
follows: "Do muoit ...ocUtlonal responses (lARs) occur to the 
„«„bers of pair, of unrelated words in a manner comparable to that for 
slnKle words!" This question was pron^ted by two considerations. 
First, m verbal-dlsctlmlnatlon learning, where pair, are presented 
for study, expectations based on the a.suned occurrence of lARs have 
been given weak support at best (e.g.. Kanak. Cole. 6. Eckert. 1972; 
nnderwood. Relchardt, i Zln»er™an. I'.TJ). This could »an that, for 
whatever reason, when the subject ts faced with pairs of words on a 
learning task the production of lARs to those words is depressed. 
Although l«. appear to occur to individual words In sentences (e.g.. 
Hall J, crown, 1'.77), it doe. not necessarily follow that such produc- 
tion will occur with the words in pairs of unrelated words. 

The second reason (or conducting the experiment is a nore general 
one. nan«ly a concern with paired-associate learning. Most .nvesriga- 
tors seen, to accept the notion that the learning of at least so«e pair. 
„f unrelated words In a palred-assoc late list involves the u.e of 
natural-language ^.dlators. Subject reports of such mediation have 
been far too frequent to dlss-ls. th. idea. Y«. there are .ome studies 
in the literature (e.g.. Schwartz. 1969) which suggest that mediator, 
tn palred-.ssoclate learning do not occur with th.- »p.mt«M. itv U,at 



night be expected; instructions to the subiect to seek them are ofti»n 
necessary for a clear Inflm-nce to eroerse . lh>wever this may he. ihi-re 
has been no test made of lARs to words iu pairs and the present studv 

will fill this gap. 

This study utilises false recognitions to detect lAR production. 
In the critical conditions, the subject was first presented pairs of 
words for study. Subsequently, his recognition for the individual 
words was tested, and included in the test was a high associate of 
one of the words of t» e study pairs. Thus, if the pair presented for 
study was spool -cUreb . the recognition test Included the word thread 
which is a high associate of spool . The mimbe of false alarms on 
these assumed lARs was compared with th. nui -a-r which occurred when tht- 
words were presented indtviduallv for studv. Therefore, the first 
variable of Interest was the nu'thod of presentation on the study list, 
pairs versus single words. 

» 

A second variable was instructional In nature. In «»nr cast» suh- 
ifits were told t.» asHoclati- t !i. tw ■ w«>r«!s in thi- pair, lust .is wotiUl 
bf trMf for paired-as.soclate learning. In the other cast , thi- iobdm- 
t Ions inf.»rmed the subject exactly how he would bi- tested lor each 
word as a single word. The effect that instructions havf on thi- manner 
in which a subject gm-s about the learning is difficult to gaugf, but 
it was hilleved that these dftlerent Instructions represt-nttd two 
fXt rt'H'es o! p»^SNil»fe i ost nt< f I »'MS . 

A tlitrt? variable was the position «»l the word in tlu pair to wf.Uh 
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the assumed IA& occurred . In the pair spool-ctiafa, the lAR to the 
rtominal sttaulus term was tested. However, tests for the same lAR 
were made when the Inductag word occupied the nominal position of the 
response term fcllmb'SPwl ) . 

Finally* the recognltlo.. ^st was so arranged as to be able to 
dftermlne If lAR production occ^lrt«.^ during the test phase. 

Method 

Materials. Forty pairs of words representing the stimulus word 
and the primary response to that word as observed In word-association 
procedures were brought together. The pairs were from the unpublished 
Connecticut norms. The primaries ranged from Ul% to 917 » with the 
average being 65.47 For each stimulus word another word was found 
which had been given by no subject as a response to the stimulus word, 
and this word was paired with thv stimulus term to represent unrelated 
pairs. Thus, cHinb had not bten given by any subject to the word 
spool in the word-assot lat ion procedure. These neutral words were 
always taken from the responses given to other stimulus words in the 

association tests. 

The 40 sets of three words each ( spool , thread , cUmb) constituted 
the critical words. Primary associates may be good candidates for 
false alarms whether their stf.milus terms wore or were not pres^^nied 
for study. It was necessary, therefore, to use prlinarv associates as 
control words «C Words) In determining a base rate of false alarms 
against which to measure lAR-produced false alarms. The 40 sets wr*- 
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divided randomly Into two sets of 20 each. The pairs of words in one 
Sit were presented for study but not those In^the other. The presumed 
implicit associates (e.g.. thread ) were tested for false recognition 
(E words) and the associates from the other set became the C Words. 
Across forms, both sets served both functions. The characteristics of 
the study lists may now be more precisely specified. 

Study lists . It should be clear that in no case were known associated 
words presented for study. High associates to words present-.'d for 
study were used only on the recognition test. The list of pairs presen- 
ted for study included the 20 critical pairs of sero-associated words. 
Half the time the stimulus word for the primary associate was the left- 
hand or nominal stimulus term {S Term), and half the time the right- 
hand or nominal response term (R Term). Two neutral pairs were used at 
the beginning of the Ust and two at the end. In addition, to make the 
learning task longer, if not more difficult, 20 neutral pairs (neutral 
with regard to test p ans) were included within the body of the list 
but these words were never tested. The 20 critical pairs were assigned 
mndomly to positions within the list and the remaining 20 positions 
were filled with the neutral pairs. 

When the study list consisted of single words, the words In the 
pairs were simply ordered sequentially, hence an 88-word list resulted. 

In order to have each critical stimulus term serve as an R Term 
am! as .in S Term, and in order to have the two sets uned in the studv 
lists half the time and as C-Word sources half the time, four forms 



were required for the stiwiy lists. 

Test Lists . The test list consisted of 80 words presented singly* 
with the subject requested to make a YES-KO dec lit ion on each. These 
80 words consisted of the 20 E Vords (presumed lARs to words presented 
for Atudy), 20 C Words (Jsresin&ed lARs to words not presented for study), 
and the 40 words constituting the critical words which wt^ri* presentid 
cither in pairs or as single words during the study list. Thus, on 
thv test, there were 40 true old words, and 40 true new words, although, 
of coursa, the latter included lARs to study words. 

The ordering of the test list was such that the lAR inducing 
stimulus words, e.g., spool , were tested half the time before the lARs 
f thread ) were tested, and half the tinw the reverse was true. This 
allowed a determination of any Influence of test-produced lARs on per- 
formance. Within this restriction, the order of the words on the test 
list corresponded to, but was not exactly the same as the order on the 
study list. This tended to keep the retention interval equivalent 
for all words in the study list. Within the test order, C Words were 
ifUt-rspersed randomly. Two test forms were necessary, one for each of 
chf two groups of 20 sets of critical words. 

Procedure* instructions, subjects . The 44-palr study list was 
prest^ntt'd at a 4-sec, rate on a memory drum; the 88-word study list 
at a 2-sec. rate so that total study time was equivalent *'«r both typfs 
of lists. Tl»e instructions prior to learning differed for t\w four 
groups as follows: 



Pair-A. This group of subjects was presented pairs of words for 
study, with Instructions to associate (A)t "A list of pairs of words 
will be presented to ymi on this machine. You are to learn these pairs 
by as sedating or connecting the words In each pair. After you have 
sv^n all of the pairs » you will be tested; but I will tell you more 
about the test after you have sttHlied this list." 

Single*A. This group of subjects was presented sitigle words under 
instructions to associate wrd '^A list of words will be presented 
to vou on this machine* You are to learn these words bv asnociattnB 
or connecting the words in the list to each other* Atter you 'lave 
Ht^en all of the words ^ you will be tested; but 1 will tell you more 
about the test after you have studied the list/* 

Pair»NA» The subjects in this group were given what will b^ 
ailed nonassocfat ive (NA) instructions: "A list of pairs i^f words 
wi f t be presentinl to you on this machine* After you have seen this 
list vou will be tested. On the test, a list of single words will be 
j»rt'Sc«nted. Your lob will be to decide which are old words ♦ that 
wi»rdH w!tich occnrrvif in the study list* For each word« you shotild 
tviimnd 'YES' it it was presented in the study list and 'NfO' if it waji 
iu>t presented* Yoti will be required to respond to eatli Word* ^Hiessinu 
I i nt ecsstiry 

Sfngle-NA. The i tist ruct itum wer Hte same .is for Pnir-NA except 
th.it tliev Wfrc tt>hl a list worils was Xt% be presenter! ratlur than a 
! t ! i>5 pairs w«>r*f 



All group* were given YES-NO Instructions prior to the test, 
these being essentially repetitions of the instructions given prior to 
Htudy to the NA groups. The subjects were informed that they must 
make a decision for each vwnJ within the 3-8ec. period allowed. In 
the fvw cases where a subject did not respond, the word was shown again 
afCtT all others had been shown and a decision requested. 

There were 40 undergraduate students placed in each of the four 
groups by a block-randomized schedule which Included forms. Forms 
were a balancing variable and will not be included in the analyses 
since their inclusion did not change any decisions concerning the^ 

influence of the major variables. 

Results 

False recognitions . The critical data consist of the number of 
false recognitions made to the E and C Words. These are shown in 
Table I. organized with regard to instructions and whether the study 
list consisted of pairs or of single words. The values represent means 
for 40 subjects where each subject was given 20 E Words and 20 C Words. 
The statistical analyses which will become a part of the evaluation 
of the data In Table I also included the variable of whether the TAR 
was tested before or after the inducing word. However, the effect of 
this variable will be considered later. 

The first fact to be noted is that more errors were made on E 
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Words than on C Words by the subjects iti all of the four groups. 
F (I, 156) - 39.72, £< .01. This finding Is taken CD Indicate that 
false recognitions were produced as a consequence of lARs occurring 
during the study of the list. However, neither Instructions nor the 
nature of the study list had an Influence, the Fs in both cases being 
less than one. As may be noted, the difference between the means for 
the E and C Words was roughly constant for all four conditions; this 
was reflected In the lack of Interaction (F < I) among the three 
variables. However, the Interaction between Instructions and type of 
study list (sunanlng across E and C Words) was significant, F (1,156) « 
6.47, £ < .02. With A Instructions, more false alarms occurred when 
the words were presented singly during study than when presented in 
pairs, and the opposite was true following the NA instructions. It 
should be repeated that these conditions Influence false alarms on C 
and E Words alike; there Is no evidence that lARs were reduced when 
words were presented as pairs for study, nor any evidence that instruc- 
tions influenced the number of lARs. These two variables did Influence 
the tendency to accept new wordft as old, but the influence was equiva- 
lent for the E and C Words. 

lAR effects on test . Half the E Words were tested before their 
eUclting stimulus was tested, and half were tested following the 
test for the eliciting stimulus. If the same lAR was produced by the 
flicitlng stimulus during the test as during the study, more false 
recognitions on the E words should occur when the ellcftin^', stimulus 



Table 1 

Mean Muid>er of False Recognitions for Bach of the Eight Cotnbinatlons 
of Three Variables: Pair versus Single Words in Study List; Assocla* 
tlve (A> versus Nonassoclative Instructions (HA), ami C versus 2 
Words. The Standard Deviations are Shovn in Parentheses. 

Single Words Pairs of Words 

A NA A NA 



CBCE CBCE 

3.58 4.58 2.65 4.03 2.23 3.63 3.48 4.98 

(2.98) (2.85) (2.53) (2.86) (2.40) (2.66) (2.71) (3.45) 
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was test®! first than when tested second. The differences were as 
expected by this conception, but again the effect must be evaluated 
by also looking at changes during the test In the false alarms to the 
C Words. Thus, to conclude that false recognitions were Increased 
during the test as a consequence of lAR ellcltatlon earlier in the 
test requires that the Increase In false alarms for the C Words not 
be as great as was the Increase for the E Words. This Interaction 
was not present (F » .96). Thus, the Increase In the number of false 
alarms occurring across the testing phase was general. 

S Terra versus R Term . For half the pairs during study the 
eliciting vovd for the lAR was in the stimulus position, for the other 
half it was in the response position. The results for the two groups 
of subjects presented pairs for study were analyzed to determine the 
effect of this variable. The mean number of false recognitions to 
lARs to the S Terms (2.16) was slightly larger than for the number of 
false recognitions to tARs of R Terms (2.12), but this difference was 

not reliable, (F < I). 

Old words . The old words consisted of the 20 words presumed to 
elicit lARs and the 20 neutral words with which they were paired, or 
which occurred in succession when the words were presented singly. 
The number of misses on these '-Id words varied between 28.47. and 33.1 , 
but there was no reliable statistical difference as a function of the 
major variables, nor did these variables Interact in d«f ermininR the 
misses. 
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Thv porh^rmanct» on tin* 4>M words indi* itt'S n complett' abse^uH- '^t 
context iHtfcts. W<>rdx studied in pairs but tvstiHl as sin^U words 
were not different on tbe number of misso*< trotn words presented sfmtlv 
imi ttsted sinijlv. Furthermore, instructions to assocfiitt' words had 
no itn^t'tci.iblo intlttence on misses* The variation that occurred as a 
.» .tqutfiie .'1 t Ml between-RnMips mnniptilaf i on was prim^irilv limit«t^ 

As ci i scns<;*>r! above, ther<» was no evidence that lARs wen* il i* 
by the crit ical -St imulus words during testing. Another rough test ol 
the {>ossible elicitation of lARs durlnR the t< st ' an be made by t xami - 
inp the number of misses on the crlt ical*st imulus words. AlthouRh 
nornatlve data are not available on the backward associations (e,K.<i 
tt^read to spoo L } , it seems beyond doitbt that bidirectional associations 
existed for manv of the pairs • Therefore^ when the lAR word was tested, 
it iould have elicited its stimulus word. If the latter were tested 
after the lAR word, the number of misses should have decreased. Pro- 
Lodurally, this involves a comparison of misses during the two halves 
of testing for the critical-stimulus words. The data showed some in- 
crease in missej^ from the first half to the second half. The neutral 
old words showed little change from the first half to the second half, 
Bt cause these neutral words could be considered as control words for 
thi inl'luetice of lAR production during testinR on the cri t ical*st imulus 
words, it must be concludi.^d that there is no evidence that the lAR 
words elicited their stimulus words during testing* It Is not clear 
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why the critical-stimulus words showed an increase in «isses across the 
test, whereas the neutral old words did not. 

Discussion 

The possibility that lARs are less Ukely to occur In studying 
pairs of words than in studying single words seems to have been 
thoroughly discredited by the outcome of the experiment. The accep- 
tance of this conclusion requires a concomitant acceptance of the false 
recognition method as a means of Indexing the occurrence of the lARs 
at the time of study. In terms of the introductory comments, two 
implications follow from the finding. 

First, the failure of lAR expectations to be supported in verbal- 
discrimination learning cannot reasonably be attributed to the lack 
of lAR production. It might be argued that the present procedures did 
not adequately match the situation faced by subjects given a verbal- 
discrimination task. That Is. had we presented pairs for study, with 
a right and wrong word In each pair, with the usual Instructions for 
verbal-dlscrlmlnatlon learning, a test for lARs following a single 
trial might have given negative evidence on lAR production. We choose 
to believe that learning behavior cannot show such explicit Isolation 
or specificity for relatively naive subjects, although we may be 
wrong in this belief. It should be pointed out that the number of 
false recognitions found In the present study Is small In an absolute 
sense. It may well be that other discriminative Information (e.R.. 
frequency) produced by the verbal-dlscrlmlnatlon task Is of such 



magnitude as to essentially swamp any Infonnatlon present due to lARs 
Second^ the results Indicate that theoretical thinking about 
paired -associate learning. In which lARs to the , Imilvldual words enter 
as a part, has clear empirical support if anyone felt that such 
support was needed. 

The results showed differences in number of false alarms amon« 
the four groups as seen In the Interaction between instructions and 
type of presentation during study ^ We have not been able to formulate 
a coherent account of these differences* Criterion differences aanong 
the groups would not account for the findings because the number of 
misses was essentially uninfluenced by the two variables. As noted 
enrller, the Instructional variable w/js introduced because we wanted 
subjects to associate the two words in the pairs in one cane, and the 
lather instructions were devised to minimize assoclatlve-learulnR 
attempts* But just how the subject went about his task under the 
non^assoclatlve instructions Is not known* 

From 3 broad point of view relative to the ellcltatlon of IARs» 
there is one disturbing finding, namely, the failure to find any 
evidence that lAKs were prc^uced during the testing* Thus^ we must 
support Crana^r's (l^70> conclusion that lAR production during testing 

i'* i^liiinial, i^r at least not detectable by the methods available. It 
still remains possible that a sub Jeer ran "turn off" lAR production, 
or, it IS fmssible that a study phase followed by a distinct test 
phiisi- is responsi;>le for a reUuct ion in the amount of implicit semant i 
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eUboratiofi iitiich U prttuoKd to occur dtttlng atudy. If this does 
occur, the r««soiis ar« not apparent to ua. 
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